CLAIMS : 

1. A radio frequency identification device comprising: 
a monolithic integrated circuit including a receiver, a transmitter, 

and a microprocessor. 

2. A radio frequency identification device in accordance with 
claim 1 wherein the receiver and transmitter together define an active 
transponder, and wherein the^e^ice comprises a battery supplying power 
to the integrated circuit.. 



3. A radio 
a monolithic in 



xequency /identification device comprising: 

l circuit ^eluding a receiver, a transmitter 
which can operate at frequencies ab^ve 400 MHz, and a microprocessor. 



egrate* 



4. A radio frequency identification device comprising: 
a monolithic integrated c/rcuit including a receiver, a transmitter 
which can operate at frequencies above 1 GHz, and a microprocessor. 



5. A radio frequency identification device comprising: 

a monolithic integrated circuit including a transmitter, a 

microprocessor, and a receiver which can receive and interpret signals 

having frequencies abpve 400 MHz. 
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6. A radio frequency identification device domprising: 

a monolithic integrated circuit including/ a transmitter, a 
microprocessor, and a receiver which can receive/and interpret signals 
having frequencies above 1 GHz. / 

7. A radio frequency identification device comprising: 

a monolithic integrated circuit including a receiver, a microwave 
transmitter, and a microprocessor] / 

8. A radio frequency iflentifica/ion device in accordance with 
claim 7 wherein the /receiver iid transmitter together define an active 
transponder. I / \ I 

9. A radio frequency identification device in accordance with 
claim 7 wherein the receiver is 4 microwave receiver. 

10. A radio frequency /identification device comprising: 

a monolithic integrated /circuit including a microwave receiver, a 
transmitter, and a microprocessor. 

11. A radio frequency identification device in accordance with 
claim 10 wherein the receiver and transmitter together define an active 
transponder. / 



G:\CURRESTiMI40-030. P09 A 2 7960829 1256N 



PAT-US\AP-00 



12. A radio frequency identification device /in accordance with 
claim 10 wherein the transmitter is a microwave transmitter. 

13. A radio frequency identification device comprising: 

a single die including a receiver, / a transmitter, and a 
microprocessor, the die having a size less than 90,000 mils 2 . 



14. A radio frequenc^xdentification device in accordance with 
claim 13 wherein the die^hasja size less than 300 x 300 mils 2 . 



15. A ra 
claim 13 wherei 




:y identification device in accordance with 
as a sizef less than 37,500 mils 2 . 



16. A radio frequency identification device in accordance with 
claim 13 wherein the die has a/ size less than 250 x 150 mils 2 . 



17. A radio frequency identification device comprising: 

a single die including a receiver, a transmitter, and a 

microprocessor, the die haying a size of substantially 209 by substantially 

116 mils 2 . 



18. A radio frequency identification device comprising: 
a single die integrated circuit including a receiver, a transmitter, 
and a microprocessor. 
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19. A radio frequency identification device in accordance with 
claim 18 wherein the receiver and transmitter together define an active 
transponder, and wherein the device comprises a bakery supplying power 
to the integrated circuit. 



20. A radio frequency identification device comprising: 



a single die with a si 



transmitter, and a microprocessor 



e metal layer including a receiver, a 



21. A radio frequency identification device in accordance with 
claim 20 wherein the receLVer and /transmitter together define an active 
transponder, ajnd whereipr tl/e device comprises a battery supplying power 
to the integrated— eircu it. 

22. A radio frequency identification device comprising: 
a single die integra/ted circuit including a receiver, a transmitter, 

and a microprocessor /formed using a single metal layer processing 
method. 



23. A raaio frequency identification device in accordance with 
claim 22 where/n the receiver and transmitter together define an active 
transponder, and wherein the device comprises a battery supplying power 
to the integrated circuit. 
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24. A radio frequency identification system comprising: 

an integrated circuit including a receiver, and/a transmitter; and 
an antenna coupled to the integrated circuit, yfhe integrated circuit 

being responsive to radio frequency signals/ of multiple carrier 

frequencies. i / 

25. A radio frequency identification/ system in accordance with 
claim 24 wherein the receiver comprises k Schottky diode detector. 

26. A radio [frequency identification system in accordance with 
claim 24 wherein the transmitter yComprises a modulated backscatter 
transmitter. / 

27. A radio frequency identification system in accordance with 
claim 24 wherein the integrated circuit receives commands from an 
interrogator transmitting af radio frequency signal including a series of 
digital data bits modulacted on a carrier, the carrier having a carrier 
frequency, wherein the/ integrated circuit uses the frequency of data bits 
modulated on the carrier but does not use the carrier frequency. 
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28. A radio frequency identification device comprising: 
transponder circuitry formed in a monfolithic integrated circuit 

comprising both transmitting and receiving circuits of the transponder 

circuitry; 

a power supply operably associated /with the transponder circuitry; 

and 

an antenna operably associated /with the transponder circuitry. 




cy identification device comprising: 
[ductor integrated circuit including a receiver 



29. A 
a monolit 
and a transmitter; 

means for applying supply of power to the integrated circuit 
device from a battery; ai 

means for configuring the integrated circuit to receive and transmit 
radio frequency signads. 



30. A method for producing a radio frequency identification 
device (RFID), the method comprising the following steps: 

providing a monolithic integrated circuit having a receiver and a 
transmitter; and 

providing a package configured to carry the integrated circuit. 
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31. A method in accordance with claim 30, the configuring step 
including providing an antenna coupled with tne integrated circuit and 
configurable to enable at least one of signal transmitting and signal 
receiving. 



dapting/ a radio frequency data 
it a de&ired carrier frequency for use in 
(RFID) device, the method comprising 



32. A method 
communication device 
a radio frequency /aentificatif 
the following stepis 

providing an integpdjted >6ircuit having tunable circuitry, the 
integrated circuit comprising a /receiver and a transmitter; 

configuring the integrated circuit for connection with a power 
supply to enable operatioi 

configuring the integrated circuit to receive and apply radio 
frequency signals via aA antenna, the antenna and the tunable circuitry 
cooperating in opera/ion there between; and 

tuning the tunable circuitry and the antenna to realize a desired 
carrier frequency/ from a wide range of possible carrier frequencies. 
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33. A method for adapting a ra<Wo frequency data 
communication device for use at a desired earner frequency for use in 
a radio frequency identification (RFID) devic^f, the method comprising 
the following steps: 

providing an integrated circuit having tunable circuitry, the 
integrated circuit comprising a receiver a/d a transmitter; 

configuring the int^gjFat^d circuit/ for connection with a power 
supply to enable operation! 

configuring /the integrated circuit to receive and apply radio 
frequency signals via an ifntenna, /he antenna and the tunable circuitry 
cooperating in operation /there l/etween; and 

tuning the anteim^ to resalize a desired carrier frequency from a 
wide range of-~pe£sible /carrier frequencies. 



34. A radio frequency communications device comprising: 
an integrated circuit including a transmitter and a receiver, the 
integrated circuit including a clock recovery circuit recovering a clock 
frequency from a signal received by the receiver, the clock recovery 
circuit having a phase lock loop including a voltage controlled oscillator, 
and a loop filter having a capacitor storing a voltage indicative of a 
frequency at which the voltage controlled oscillator is oscillating, the 
integrated circuit using the voltage stored on the capacitor to generate 
a clock frequency for the transmitter. 



G:\CURRENT\M!40-030.P09 A279608291256N 



287 



PAT-US\AP-00 



35. A radio frequency communications device in accordance with 
claim 34 and further comprising circuitry us/ng the voltage stored on the 
capacitor to produce a clock si^nE^ for generating a transmitter carrier 
frequency. / // / 

36. A radio frequency communications device in accordance with 
claim 34 wherein the t^n^pamer/ transmits using differential phase shift 
keying, and further comprising/circuitry using the voltage stored on the 
capacitor to produce a cIook signal, and divider circuitry dividing the 
clock frequency to generate tones for differential phase shift keyed 
transmission. / 
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37. A method of recovering a clock frequency from a received 
radio frequency signal, storing the clock frequency, and using the clock 
frequency for radio frequency transmission by/a transmitter, the method 
comprising: 

providing a clock recovery circuit recovering a clock frequency 
from a signal received by the receiver, tl/e clock recovery circuit having 
a phase lock loop including' ^voltage /controlled oscillator, and a loop 
filter having a can*(citor; 

using the/clock recoveM circifit to recover a clock frequency from 
a received ra/aio frequency/ signal 

storing on the capaditor 2] voltage indicative of frequency at which 
the voltage Aontmjy^d oscillator is oscillating; 

using the voltage stored on the capacitor to generate a clock 
frequency for use by the ^transmitter. 



38. 



A method/ in accordance with claim 37 and further 



comprising the step /using the voltage stored on the capacitor to 
produce a clock signal for generating a transmitter carrier frequency. 



39. A mfethod in accordance with claim 37 and further 
comprising the /step of using the voltage stored on the capacitor to 
produce a cloyk signal for generating tones for frequency shift keyed 
transmission. 
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40. A method in accordance with claim 37 and further 
comprising the step of dividing the recovered clock frequency for 
generating tones for differential phase shift keyed transmission. 



41. A method ^recovering and storing a clock frequency from 
a received radio frequency signal in a /radio frequency identification 
device including a /transmitter Vapd a receiver, the method comprising: 

providing a ftclock rpcovdry circuit recovering a clock frequency 
from a signal recei\«2xby the /receiver, the clock recovery circuit having 
a phase lock loop; 

using the clock recovery ci/cuit to recover a clock frequency from 
a received radio frequency signal; 

storing in analog form/ a value indicative of frequency at which 
the voltage controlled oscillator is oscillating; 

using the analog mine to generate a clock frequency for use by 
the transmitter. 
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42. A radio frequency communications device comprising: 

an integrated circuit including a transnytter and a receiver, the 
transmitter being switchable between a badkscatter mode, wherein a 
carrier for the transmitter is derntei from /a carrier received from an 
interrogator spaced apart ffom the racwo frequency communications 
device, and an active nfode, whdrein a/ carrier for the transmitter is 
generated by the integrated circuit itself. 

43. A radio frequency communications device in accordance with 
claim 42 wherein tW-^f^nsmittpr switches between the backscatter and 
active modes in response to z radio frequency command received by the 
receiver. / 

44. A radio frequency communications device comprising: 

an integrated /circuit including a transmitter and a receiver, the 

transmitter selectively transmitting a signal using a modulation scheme, 

the transmitter /being switchable for transmission using different 
modulation schemes. 
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45. A radio frequency communications device in/ accordance with 
claim 44 wherein the transmitter is switchable between at least two 
modulation schemes selected from the group consisting of Frequency 
Shift Keying (FSK), Binary Phase Shift Keying (BFSK), Direct Sequence 
Spread Spectrum, On-Off Keying (OOK), Amplitude Modulation (AM), 
and Modulated Backscatter (MBS). 

46. A method fp* adapting modulation schemes of a radio 
frequency data communication /device in i radio frequency identification 
(RFID) device, the method romprising/the following steps: 

providing an integrated/ circuit having switching circuitry, a receiver, 
a transmitter, and a processor; the integrated circuit having a plurality 
of transmitting circuits including a/ first transmitting circuit configured 
to realize an active transmitter scheme and a second transmitting circuit 
configured to realize a modulated backscatter scheme; 

configuring the integrated circuit for connection with a power 
supply to enable operation^ 

configuring the integrated circuit to receive and apply radio 
frequency signals via an antenna, the antenna and the tunable circuitry 
cooperating in operation; and 

switching the awitchable circuitry with respect to the antenna to 
enable one of the /transmitting circuits to realize one of the modulation 
schemes. 
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47. A method for adapting modulation /schemes of a radio 
frequency data communication device in a radio/ frequency identification 
(RFID) device, the method comprising the following steps: 

providing an integrated circuit having switching circuitry, a receiver, 
a transmitter, and a processor^me integrated circuit including a plurality 
of transmitting circuits, the plurality of transmitting circuits configured 
to selectively realize a/ plurality of modulated backscatter schemes; 

configuring tht integrated cir^it for connection with a power 
supply to enable operatioi 

configuring tn^inteirated/ circuit to receive and apply radio 
frequency signals via an aptenpfa, the antenna and the tunable circuitry 
cooperating in operation; anc 

switching the transmitting circuits with respect to the antenna to 
enable one of the transmuting circuits to realize one of the modulation 
schemes. 

48. A radio /frequency identification device comprising: 
an integrates circuit including a transmitter and a receiver, the 

integrated circui/ being adapted to be connected to a battery, and 
further including a comparator comparing the voltage of the battery with 
a predetermined voltage and generating a low battery signal if the 
voltage of tine battery is less than the predetermined voltage. 
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49. A radio frequency identification device in accordance with 
claim 48 wherein the integrated circuit further comprises a band gap 
voltage generator which generates a reference voltage, and wherein the 
predetermined voltage is the reference vojtage produced by the band 
gap voltage generator. 

50. A radio/frequency identification device in accordance with 
claim 48 whereinr the integrated cir/uit responds to commands received 
by the receiver from/ An interrogator, wherein the integrated circuit 
comprises a status register having a value indicating whether battery 
voltage is less than the ^predetermined voltage and wherein the 
transmitter transmits the vallue of the status register in response to a 
command received by the receiver. 

51. A radio /frequency identification device in accordance with 
claim 48 whereii/ the transmitter selectively transmits the low battery 
signal using a radio frequency signal. 
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52. A method for detecting a low battery condition in a radio 
frequency data communication device for /use in a radio frequency 
identification (RFID) device, the method comprising the following steps: 

providing an integrated circuit having switching circuitry, a receiver, 
and a transmitter, the integrated Circuit including a comparator 
configured to compare thelw5atteYy voltage with a predetermined voltage 
and generate a low bmttrw signal \v the battery voltage is less than the 
predetermined voyage; y I 

configuring the /Ate grated /circuit for connection with the battery 
to enable op^nitjofi; / / 

configuring the/ integ/ated circuit to receive and apply radio 
frequency signals via an antenna, the antenna and the tunable circuitry 
cooperating in operation/ there between; 

determining a predetermined voltage for the battery; 

comparing the/ voltage of the battery with the predetermined 
voltage; and / 

generating k low battery signal if the voltage of the battery is 
less than the predetermined voltage. 
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53. A radio frequency communications device comprising: 

an integrated circuit including a transmitter and a receiver, the 
integrated circuit periodically checking if J radio frequency signal is 
being received by the receiver, the integrated circuit further including 
a timer setting a time period for the/ checking, the timer having a 
frequency lock loop. \ / 

54. A radio frequency communications device in accordance with 
claim 53 wherein the fre due ncy/ lock loop comprises a current controlled 
oscillator. i / 

55. A radio frequency communications device in accordance with 
claim 53 wherein the integrated circuit is configured to recover a clock 
frequency from the /received signal and wherein the transmitter is 
configured to use me recovered clock frequency. 

56. A radio frequency communications device in accordance with 
claim 53 wherein the integrated circuit switches between a sleep mode, 
and a higher power mode in which more power is consumed than in 
the sleep mode. 
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57. A radio frequency communications device in accordance with 
claim 53 and further comprising a variable value/ divider connected to 
the output of the frequency lock loop, the valide of the divider being 
programmable in response to a radio frequency signal received by the 
receiver so as to program the time period yof the checking. 



58. A radio frequency co nmunic/tions device in accordance with 
claim 53 wherein the device As configured to receive and process 
commands from aia interrogator transmitting a radio frequency signal and 
to enable the frequency Iook loop/ only during processing of a command, 
to calibrate the Hjm^jp^o a/clqck frequency recovered from a received 
command. 



59. A radio frequency communications device comprising: 
an integrated circuit including a transmitter and a receiver, the 
integrated circuit being configured to periodically check if a radio 
frequency signal is being received by the receiver, the integrated circuit 
further including a/ timer setting a time period for the checking, the 
timer having a pnase lock loop. 



60. A/ radio frequency communications device in accordance with 
claim 59 wrferein a clock frequency is recovered from the received 
signal and /used by the transmitter. 
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61. A radio frequency communications device in accordance with 
claim 59 wherein the phase lock loop comprises a current controlled 
oscillator. 

62. A radio frequency communications device in accordance with 
claim 59 wherein the integi^ed cimiit switches between a sleep mode, 
and a higher power mjrae in which mcyire power is consumed than in 
the sleep mode. 

63. A radib freque#£y qbnvfaunications device in accordance with 
claim 59 and further comprising a variable value divider connected to 
the output of the phase lock loop, the value of the divider being 
programmable in response tcy a radio frequency signal received by the 
receiver so as to program /the time period for the checking. 



64. A radio frequency communications device in accordance with 
claim 59 wherein the device receives and processes commands from an 
interrogator transmitting a radio frequency signal, and wherein the phase 
lock loop is enabled only during processing of a command, to calibrate 
the timer to a dock frequency recovered from a received command. 
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65. A method for calibrating a clock in a iradio frequency data 
communication device for use in a radio frequency identification (RFID) 
device, the method comprising the following steps: 

providing an integrated circuit having a Receiver and a transmitter, 
the integrated circuit including a timer having a frequency lock loop 
configured to set a time/t^riofd for periodically checking if a radio 
frequency signal is be^ng received by the receiver; 

configuring t#e integrated circuiy for connection with a battery to 
enable operatioi 

configuring the migrated /circuit to receive and apply radio 
frequency signids yi^in /antenna/ the antenna and the integrated circuit 
cooperating in operation therebetween; and 

periodically checking \^nether a radio frequency signal is being 
received by the receiver. 

66. A radio frequency identification device for receiving and 
responding to radio/ frequency commands from an interrogator 
transmitting a radio /frequency signal, the device comprising: 

an integrated circuit including a receiver, a transmitter, and a 
connection pin, the integrated circuit being switchable between a radio 
frequency receive mode wherein the receiver receives commands via 
radio frequency, and a direct receive mode wherein commands are 
received via ythe connection pin. 
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67. A radio frequency identification device in accordance' with 
claim 66 wherein the connection pin is a seri/l input pin. 

68. A radio frequency identification/ device in accordance with 
claim 66 and further comprisinjg^a selection pin, and wherein the 
integrated circuit switches h^tweem the radio frequency receive mode and 
the direct receive mo^c in resppjiise to/a signal applied to the selection 
pin. 




69. A raUio frequency identification device for receiving and 
responding to ractto frequency commands from an interrogator 
transmitting a radio frequency signal, the device comprising: 

an integrated circuiy including a receiver, a transmitter, and a 
digital input pin, the integrated circuit being switchable between a radio 
frequency receive mode wherein the receiver receives commands via 
radio frequency, and/ a direct receive mode wherein commands are 
received digitally viaf the digital input pin. 

70. A radio frequency identification device in accordance with 
claim 69 wherarin the digital input pin is a serial input pin. 
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71. A radio frequency identification device in /accordance with 
claim 69 and further comprising a selection pin, /and wherein the 
integrated circuit switches between the radio frequency receive mode and 
the direct receive mode in response to a signal applied to the selection 
pin. 

72. A radio fr^<(i^iufjy identification device for receiving 
and responding to ra/tfo frequency commands from an interrogator 
transmitting a radio frequency signal, the/device comprising: 

an integrated circuit including a /receiver, a transmitter, and a 
connection pin/ the integrated /circuit ybeing switchable between a radio 
frequency recedve mom wherein the receiver receives commands via 
radio frequency, and a direct receive mode wherein a modulation signal 
without a carrier is received via/ the connection pin. 

73. A radio frequency identification device in accordance with 
claim 72 wherein the connection pin is a serial input pin. 

74. A radio frequency identification device in accordance with 
claim 72 and further comprising a selection pin, and wherein the 
integrated circuit switches between the radio frequency receive mode and 
the direct receive/mode in response to a signal applied to the selection 
pin. 
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75. A radio frequency identification device/ for receiving and 
responding to radio frequency commands from an interrogator 
transmitting a radio frequency signal, the device comprising: 

an integrated circuit including a receiver, a transmitter, and a 
connection pin, the integrated^ircfliit beina/switchable between a radio 
frequency transmit mode/wherein tht receiver transmits responses to the 
commands via radio ytrequencyyy and / direct transmit mode wherein 
responses are transmitted vja^ ttte connection pin. 

76. A radio frequency /identification device in accordance with 
claim 75 wherein the connec/ion pin is a serial output pin. 

77. A radio frequency identification device in accordance with 
claim 75 and further/ comprising a selection pin, and wherein the 
integrated circuit switches between the radio frequency transmit mode 
and the direct transmit mode in response to a signal applied to the 
selection pin. 
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78. A radio frequency identification dev/ce for receiving and 
responding to radio frequency commands /from an interrogator 
transmitting a radio frequency signal, the device comprising: 

an integrated circuit including a receiver, a transmitter, and a 
digital output pin, the integrktexK circuit /being switchable between a 
radio frequency transmit inodeV wherein tfne receiver transmits responses 
to the commands vLa radio/ frequency, and a direct transmit mode 
wherein responses /are transmitted digitally via the digital output pin. 

79. A raaioft^qiiency identification device in accordance with 
claim 78 wherein the connection pin is a serial output pin. 

80. A radio freaiuency identification device in accordance with 
claim 78 and further / comprising a selection pin, and wherein the 
integrated circuit switches between the radio frequency transmit mode 
and the direct transmit mode in response to a signal applied to the 
selection pin. 
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81. A radio frequency identification device for receiving and 
responding to radio frequency commands / from an interrogator 
transmitting a radio frequency signal, the device comprising: 

an integrated circuit including a re/eiver, a transmitter, and a 
connection pin, the integrate^-kircuit being switchable between a radio 
frequency transmit mode wherein the receiver transmits responses to the 
commands via radio/ frequency,/ and L direct transmit mode wherein a 
modulation signal without a cafrrier/is transmitted via the connection pin. 

82. A radio frequency/ identification device in accordance with 
claim 81 wherein the connection pin is a serial output pin. 

83. A radio frequency identification device in accordance with 
claim 81 and further/ comprising a selection pin, and wherein the 
integrated circuit switches between the radio frequency transmit mode 
and the direct transmit mode in response to a signal applied to the 
selection pin. 
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84. A method comprising the following y&teps: 

providing an integrated circuit having a receiver, a transmitter, and 
a connection pin, the integrated circuit including a switchable circuit 
configured to switch between a j^qf/o frequency receive mode wherein 
the receiver receives command^ via/radio /requency, and a direct receive 
mode wherein commands afre received /Via the connection pin; 

configuring the integrated l circu4t for connection with a battery; 

configuring the integrated circuit to receive and transmit radio 
frequency signals via an antenna/ the antenna and the integrated circuit 
cooperating in operation; and> 

switching to one of fne radio frequency receive mode and the 
direct receive mode to eriable receipt of radio frequency commands or 
commands received via/ the connection pin. 
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85. A method comprising the following steps: 

providing an integrated circuit having a receiver, a transmitter, and 
a connection pin, the integrated circuit including a switchable circuit 
configured to switch between a radio frequency transmit mode wherein 
the transmitter transmits information via radio frequency, and a direct 
transmit mode wherein data is transmitted via the connection pin; 

configuring the integrated circuit for /connection with a battery; 

configuring the inp^fatqd circuit to receive and transmit radio 
frequency signals vm^an antenpia, the antenna and the integrated circuit 
cooperating in operation; ai 

switching to one of the radio/ frequency transmit mode and the 
direct transmit mode/^to enable transmission of information via radio 
frequency or via the connection /pin. 

86. An integrated circuit comprising: 
a radio frequency receiver; 

a unique, non-alte/able indicia identifying the integrated circuit; 

and 

a radio frequency transmitter configured to transmit a signal 
representative of th^ indicia in response to a command received by the 
receiver. 
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87. An integrated circuit in accordance w^th claim 86 and 
further comprising an antenna coupled to the integrated circuit, a 
battery coupled to the integrated circuit and powering the integrated 
circuit, and a tag housing encapsulating the inj/egrated circuit, battery, 
and antenna. 

88. An integrated cir6uit in //accordance with claim 86 wherein 
the integrated circuit confprises a programmable read only memory, and 
wherein the non-alterable indicia js /burned into the programmable read 
only memory. 

89. An integrated circuit /in accordance with claim 86 wherein 
the non-alterable indicia comprises laser blown polysilicon links. 

90. An integrated circuit in accordance with claim 86 wherein 
the integrated circuit comjj/rises an EEPROM containing the non-alterable 
indicia. 



91. An integrated circuit in accordance with claim 86 wherein 
the integrated circuit comprises a flash ROM containing the non- 
alterable indicia. 
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92. A radio frequency identification device /comprising: 
an integrated circuit including a receive/ for receiving radio 
frequency commands from an interrogation device, and a transmitter for 
transmitting a signal identifying the device ko the interrogator, the 
transmitter and receiver being formed on a /die having a lot number, 
wafer number, and die number, the integrated circuit including non- 



alterable indicia identifyinj 
number, the transmitter being 
indicia in respons/ to a m 




lot number, wafer number, and die 
Configured to transmit the non-alterable 
mfacturer's command received by the 
receiver, the transmitted no n/a Iterate indicia being different from the 
identifying signal. 

93. A radio frequency /identification device in accordance with 
claim 92 wherein the integrated circuit comprises a programmable read 
only memory, and wherein ihe non-alterable indicia is burned into the 
programmable read only memory. 

94. An integra/ed circuit in accordance with claim 92 wherein 
the non-alterable indicia comprises laser blown polysilicon links. 



95. An integrated circuit in accordance with claim 92 wherein 
the integrated circuit comprises an EEPROM containing the non-alterable 
indicia. 
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96. An integrated circuit in accordance fiith claim 92 wherein 
the integrated circuit comprises a flash ROM containing the non- 
alterable indicia. 




97. A radio frequency identificati^i device in accordance with 
claim 92 and further comprjsirig] ah antfenna coupled to the integrated 
circuit, a battery coupled to Afae migrated circuit and powering the 
integrated circuit, /nd a tag hfousin^ encapsulating the integrated circuit, 
battery, and an/enna. 

98. A 'hfrefifod of tracing manufacturing process problems by 
tracing the origin of a defective radio frequency identification integrated 
circuit, the method comp/ising: 

forming a non-alterable indicia on a die for the integrated circuit, 
the indicia representing the wafer lot number, wafer number, and die 
number on the wa^er, the indicia being not readily ascertainable by a 
user; and 

causing th£ integrated circuit to transmit the non-alterable indicia 
via radio frequency in response to a manufacturer's command. 
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99. A method of tracing stolen property including a radio 
frequency identification integrated circuit, the method comprising: 

forming a non-alterable indicia on a die kor the integrated circuit, 
the indicia representing the wafer lot number, wafer number, and die 
number on the wafer, the ind^ei^Tb^ing npt readily ascertainable by a 
user; and / 

causing the integrated circui: to /transmit the non-alterable indicia 
via radio frequency an response/flo jk manufacturer's command. 

100. A methoa^of^tracinjfe/manufacturing process problems in the 
manufacture of a radio frequency integrated circuit by tracing defect 
origin, the method comprising the following steps: 

providing a detectable signature on the integrated circuit, the 
signature indicative of one or more of the wafer lot number, wafer 
number, and die numbed of a die for the integrated circuit; and 

enabling the integrated circuit to transmit the signature via radio 
frequency responsive /to an inquiry command. 
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101. A radio frequency identification device comprising: 
an integrated circuit including a /microprocessor, a receiver 
receiving radio frequency command/ frony an interrogation device, and 
a transmitter transmitting/ a signal identifying the device to the 
interrogator, the integrated circuit switching between a sleep mode, and 
a microprocessor on moo^jfi whion more power is consumed than in 
the sleep mode, if the microprocessor determines that a signal received 
by the receiver is a radio frequency command from an interrogation 
device. / 
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102. A method for conserving power during/operation of a radio 
frequency identification device (RFID), the nrethod comprising the 
following steps: / 

providing a receiver, a transmitter, microprocessor, and wake-up 

circuitry, the wake -up circuitry configured /to selectively supply clock 

signals to the processor amirthus^ contrm power consumption of the 

processor; X I / 

configuring thp receivdr with an afntenna to receive radio frequency 

signals from an mterrogat/on device/ 

configuring the transmitter no transmit a signal identifying the 

device to the iirtexpegator; / 

selectively enabling powe/ed wake-up of the receiver to periodically 

check for presence of radio /frequency signals- 
detecting whether a radio frequency signal is valid; and 
depending on whetj/er a radio frequency signal is valid, supplying 

clock signals to the processor. 

103. A method in accordance with claim 102 wherein the 
receiver, the transmitter, and the wake-up circuitry are provided on an 
integrated circuit/ 
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104. A method for conserving power during ^operation of a radio 
frequency identification device (RFID), the method comprising the 
following steps: / 

providing a receiver, a transmitter, microprocessor, and wake-up 
circuitry, the wake-up circuitry configured tcf selectively supply power to 
the processor; / 

configuring the receiver with an antenna to receive radio frequency 
signals from an interrogation/device, / 

configuring /the transmitter td transmit a signal identifying the 
device to the intectagarfor; / / 

selectively enabling poWerefl wake-up of the receiver to periodically 
check for presence of radio frequency signals; 

detecting whether a r/dio frequency signal is valid; and 

depending on whether a radio frequency signal is valid, supplying 
power signals to the processor. 

105. A method in accordance with claim 104 wherein the 
receiver, the transmitter, and the wake-up circuitry are provided on an 
integrated circuit. 



G:\CURRENT\M140-030.P09 A2796012912S6N 



PAT-US\AP-00 



106. A radio frequency identification device comprising: 

an integrated circuit including a microprocessor a transmitter, and 
a receiver, the integrated circuit being switchable b/tween a sleep mode, 
and a microprocessor on mode in which more power is consumed than 
in the sleep mode, the integrated circuit being Switched from the sleep 
mode to the microprocessor op^Sode') in response to a direct sequence 
spread spectrum modu^ted raaio frequency signal, which has a 
predetermined number of transitions witjfin a certain period of time, 
being received by/the receiver/ / 

107. A method Jror/ conserving power in a radio frequency 
identification device, the method comprising periodically switching from 
a sleep mode to a receiver on mode and performing the following tests 
to determine whether to further switch to a microprocessor on mode 
because a valid radio frequency signal is present: 

(a) determining if an/y radio frequency signal is present and, if 
so, proceeding to step (b)/ and, if not, returning to the sleep mode; 
and / 

(b) determiniiLg if the radio frequency signal has a 
predetermined number of transitions per a predetermined time period 
and, if so, switching to the microprocessor on mode; and, if not, 
returning to the s$ep mode. 
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108. A method in accordance with claim 107 wherein the radio 
frequency identification device further comprises a/ clock recovery circuit 
recovering a clock from incoming radio frequency signals, the clock 
recovery circuit including a phase lock loop and wherein the tests 
further comprise determining whejA^j: frequency lock is achieved on the 
incoming radio frequency/signal J within k predetermined number of 
transitions. / I / 

109. A radio frequency / identification device switchable between 
a sleep mode and a mode in which more power is consumed than in 
the sleep mode, the radio frequency identification device comprising: 

a transponder including/a receiver and a transmitter; 

means for periodically checking whether any radio frequency signal 
is being received by the /receiver; and 

means for determining if a radio frequency signal has a 
predetermined number of transitions within a predetermined period of 
time. / 
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110. A method for conserving power irt a radio frequency 
identification device, the method comprising perftdically switching from 
a sleep mode to a receiver on mode and performing the following tests 
to determine whether to further switch to a/ microprocessor on mode 
because a valid radio frequency signal is present: 

(a) determining if any radio frequency signal is present and, if 
so, proceeding to step (b); and, if not, /e turning to the sleep mode; 

(b) determining if ^Jft^nMio frequency signal is modulated and 
has a predetermined atfmbek/ of transitions per a predetermined period 
of time and, if proceed^/ig to st^ (c); and, if not, returning to the 
sleep mode; arid 

(c) determining At the modulated radio frequency signal has a 
predeterminecl number of transitions per a predetermined period of time 
different from the predetermined time of step (b) and, if so, switching 
to the microprocessor on ipode; and, if not, returning to the sleep 
mode. 

111. A method ilh accordance with claim 110 wherein the radio 
frequency identification device further comprises a clock recovery circuit 
recovering a clock from incoming radio frequency signals, the clock 
recovery circuit including a phase lock loop and wherein the tests 
further comprise determining whether frequency lock is achieved on the 
incoming radio frequency signal within a predetermined amount of time. 
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112. A method of forming an integrated Circuit including a 
Schottky diode, the method comprising: 
providing a p-type substrate; 

defining an n-type region relative to the /substrate; 
forming an insulator over the n-type region; 

removing an area of the insulator for definition of a contact hole, 
and removing an area encircling the contact hole; 



forming n+regions i 



hole; 




n-type/ regions encircling the contact 



depositing p Schottky/ metal ii/ the contact hole; and 
annealing the met/aj to fonfi a silicide interface to the n-type 



region. 



113. A method in accordance with claim 112 and further 
comprising depositing tungsten into the contact hole. 



114. A method/ in accordance with claim 113 wherein the 
tungsten is deposited/ by chemical vapor deposition. 



115. A nrethod in accordance with claim 113 and further 
comprising planarizing the tungsten. 
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116. A method of forming an integrated circuit including a 
Schottky diode, the method comprising: 
providing a substrate; 

defining a p-type region relative to/ the substrate; 
forming an insulator over the p-wpe region; 

removing an area of the insulator for definition of a contact hole, 
and removing an area encircling thtff contact hole; 



forming p+regio 



hole; 



deposit 



anne 



p-type reg 




the #-type regions encircling the contact 



me/al in the contact hole; and 
chottky mietal to form a silicide interface to the 



117. A method 



accordance with claim 116 and further 



comprising depositing tungsten into the contact hole. 



118. A method in accordance with claim 117 wherein the 
tungsten is deposited by chemical vapor deposition. 



119. A/ method in accordance with claim 117 and further 
comprising p/anarizing the tungsten 
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120. A method of forming an integrated / circuit including a 
Schottky diode, the method comprising: 

providing a p-type substrate; 

defining an n-well region relative to ib& substrate; 
forming a BPSG insulator over the n/well region; 
etching away an area of the BPSG for definition of a contact 
hole, and etching an area j.nfircling th/ contact hole; 

forming n+region^ in /the n-w^ll regions encircling the contact 

hole; 

depositing jfitanium ijf the contact hole; and 

annealing /the titaij#im to /form a silicide interface to the n-well 
region. 

121. A method in/ accordance with claim 120 and further 
comprising depositing tungsten into the contact hole. 

122. A methoa in accordance with claim 121 wherein the 
tungsten is deposited by chemical vapor deposition. 



123. A inethod in accordance with claim 121 and further 
comprising planarizing the tungsten. 
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124. A method of forming an integrated /circuit including a 
Schottky diode, the method comprising: / 

providing an n-type substrate; / 

defining a p-well region relative to the /substrate; 

forming a BPSG insulator over the pvWell region; 

etching away an area of the BPS(y for definition of a contact 
hole, and etching an area eijfi*fpng the/ contact hole; 

forming p +regio#§ in thfe p-weW regions encircling the contact 
hole; / If 

depositing titanium in /the cofitact hole; and 

annealing tftie titanium/ to form a silicide interface to the p-well 
region. / 

125. A method in /accordance with claim 124 and further 
comprising depositing tungsten into the contact hole. 

126. A method/ in accordance with claim 125 wherein the 
tungsten is deposited /by chemical vapor deposition. 

127. A me/thod in accordance with claim 125 and further 
comprising planayizing the tungsten. 
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128. A radio frequency communications system comprising: 
an antenna; / 

an integrated circuit including a receiver /having a Schottky diode 
detector including a Schottky diode coupled to the antenna; and 

a current source connected to drive cnrrent through the antenna 
and the Schottky diode. / 

129. A radio freajttfnby communications system in accordance with 
claim 128 wherein Jtnc receiver is hiauctorless. 

130. Aiy integrated circuit^ for radio frequency communications 
comprising an I inductortess radi6 frequency detector. 

131. A system comp/ising: 
an antenna; / 

a transponder including a receiver having a Schottky diode 
detector including a Schottky diode having a first terminal coupled to 
the antenna and having a second terminal; and 

means for driving current through both the antenna and the 
Schottky diode m a direction from the first terminal to the second 
terminal. / 
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132. A system comprising: , 
an antenna; / 

a transponder including a receiver having a Schottky diode 
detector including a Schottky diode haying a first terminal coupled to 
the antenna and having a jsecodd /terminal; and 

means for driving curreht through both the antenna and the 
Schottky diode in y direction? frofrn the second terminal to the first 
terminal. / / / 

133. A system comprising: 
an antenna; / 

a transponder including a receiver having a Schottky diode 
detector including a ySchottky diode having an anode coupled to the 
antenna and having/a cathode; and 

means for ilriving current through both the antenna and the 
Schottky diode in a direction from the anode to the cathode. 
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134. A radio frequency communications system comprising: 
an antenna; / 

an integrated circuit including a receiver having a Schottky diode 
detector including a Schottky diode /naving an anode coupled to the 
antenna and havingHjT~^athode, Ait Schottky diode detector further 
including a capacitor J connected^ between the cathode and ground, and 
including a ^capacitoflf having^ a first contact connected to the cathode 
and havingVa^speond contact defining an output of the Schottky diode 
detector; / 

a current source connected to the cathode to drive current 
through the antenna and the Schottky diode in a direction from the 
anode to the/ cathode. 
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135. A radio frequency communications svfctem comprising: 
an antenna; 

an integrated circuit including a receiver having a Schottky diode 
detector including a Schottky diode having a cathode coupled to the 
antenna and having an anode, the Schottky diode detector further 
including a capacitor ^^tmnerted between the anode and ground, and 

/a first (Contact connected to the anode and 
having a second^ contact y^efinin£ an output of the Schottky diode 
detector; and 

a current source connected to the anode to drive current through 
the antenna and the SchottjCy diode in a direction from the anode to 
the cathode. 



including a capacitor having 



136. A system ^comprising: 
an antenna; 

a transponder including a receiver having a Schottky diode 
detector including a Schottky diode having a cathode coupled to the 
antenna and having an anode; and 

means fiox driving current through both the antenna and the 
Schottky diqOe in a direction from the anode to the cathode. 
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137. A method for realizing an improved radfb frequency detector 
for use in a radio frequency identification device (RFID), the method 
comprising the following steps: 

providing an integrated circuit and /n antenna, the integrated 
circuit having a receiver and a transmitter/the integrated circuit further 
having a Schottky diode and a current /ource, with the Schottky diode 
in operation being coupler" to the antfenna and the current source, the 
Schottky diode aiur antenma cooperating there between to form an 
inductorless radjo frequency detector; 

applying a supply/cyf powe/ to the integrated circuit device from 
a battery; and 

applying a desired current across the Schottky diode to impart a 
desired impedance there ^across relative to the impedance of the 
antenna. 

138. A frequency lock loop comprising: 
a current controlled oscillator including a plurality of selectively 

engageable currerft mirrors, the frequency of oscillation of the frequency 
lock loop varypig in response to selection of the current mirrors, the 
current mirrors including transistors operating in a subthreshold mode. 
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139. A frequency lock loop in accordance wifth claim 138 and 
further comprising a current source including k thermal voltage 
generator, and wherein the selected current miyrors multiply up the 
current from the current source to a current for controlling the 
frequency of oscillation. / 

140. A frequency lock IpofTfin acco/dance with claim 138 wherein 
the current mirrors are arranged inf selectable groups of varying numbers 
of transistors to define a binary //weighting scheme. 

141. A frequency lod/ loop /in accordance with claim 140 and 
further comprising Miigit^f select /lines, and wherein the groups are 
selected by signals on the digital select lines. 

142. An integrated circuit comprising a receiver, a transmitter, 
and a frequency lock loop /including a current source having a thermal 
voltage generator, a current controlled oscillator having a plurality of 
selectively engageable current mirrors multiplying up the current of the 
current source, the frequency of oscillation of the frequency lock loop 
varying in response/ to selection of the current mirrors, the current 
mirrors including transistors operating in a subthreshold mode. 
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143. A frequency lock loop in accordance wUh claim 142 wherein 
the current mirrors are arranged in selectable groifps of varying numbers 
of transistors to define a binary weighting scheme. 

144. A frequency lock loop in accordance with claim 143 and 
further comprising digital select lines, arnd wherein the groups are 
selected by signals on the digital select/lines. 

145. A timing/oscillatcjff that consumes less than one milliAmp. 

146. A paethod of /Constructing a frequency lock loop including 
a current controlled osjHllajfor h^ing a plurality of selectively engageable 
current mirrors, the frequency /of oscillation of the frequency lock loop 
varying in response to selection of the current mirrors, the method 
comprising selecting curreny mirrors to vary frequency of operation, and 
operating transistors in tne current mirrors in subthreshold mode. 



147. A methoa in accordance with claim 146 and further 
comprising using a current source including a thermal voltage generator, 
and arranging th^ current mirrors so the engaged current mirrors 
multiply up tha current from the current source to a current for 
controlling th^ frequency of oscillation. 
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148. A method in accordance with claim ^146 and further 
comprising arranging the current mirrors in selectable groups of varying 
numbers of transistors to define a binary weighting scheme. 

149. A method in accordance with /claim 148 and further 
comprising selecting the groups using digital/ signals. 

150. A method o^onerating an /integrated circuit including a 
receiver, a transmitter, and //a frequency lock loop including a current 
source having a thermal votfage generator, a current controlled oscillator 
having a plurality of selectively engageable current mirrors multiplying 
up the current W the current source, the frequency of oscillation of the 
frequency lock loop varying in /response to selection of the current 
mirrors, the method comprising engaging selected current mirrors and 
operating transistors in the current mirrors in a subthreshold mode. 

151. A method ir/ accordance with claim 150 and further 
comprising arranging the/ current mirrors in selectable groups of varying 
numbers of transistors/ to define a binary weighting scheme. 

152. A me/thod in accordance with claim 151 and further 
comprising selec/ing the groups using signals on digital select lines. 
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153. An amplifier powered by a selectively engageable voltage 
source, the amplifier comprising: 

first and second electrodes for receiving an input signal to be 
amplified, the input electrodes being adapted to be respectively 
connected to coupling capacitors; 

a differential amplifier having inputs respectively connected to the 
first and second electrodes, gijd-Jiaving an output; 

selectively engageable Resistances between the voltage source and 
respective inputs /of the dlfferent/al amplifier and defining, with the 
coupling capa^tors, the high pass characteristics of the circuit; and 

second selectively /^ngagpable resistances between the voltage 
source and yespectjvf inputs /of the differential amplifier, the second 
resistances respectively having smaller values that the first mentioned 
resistances, the second resistances being engaged then disengaged in 
response to the voltage /source being engaged. 



154. An amplifier in accordance with claim 152 and further 
comprising coupling/ capacitors respectively connected to the first and 
second electrodes. 



155. An /amplifier in accordance with claim 152 and further 
comprising a /voltage divider, and wherein the first mentioned and 
second resistances are connected to the voltage source via the voltage 
divider. 
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156. An amplifier in accordance with claiih 152 wherein the first 
mentioned resistances comprise respective traifsistors. 

157. An amplifier in^cord^nce Wth claim 152 wherein the first 
mentioned resistances c^mprise^ respective p-type transistors. 

158. An amplifier in Accordance with claim 152 wherein the 
second resistances comprise respective transistors. 

159. An amplifier /in accordance with claim 152 wherein the 
second resistances comprise respective p-type transistors. 
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160. A radio frequency identification device comprising: 
an integrated circuit including a microprocessor, a receiver 
receiving radio frequency commands from an interrogation device, and 
a transmitter transmitting a signal identifying the device to the 
interrogator, the integrated circuit switching between a sleep mode, and 
a microprocessor on mode, in which more power is consumed than in 
the sleep mode, if the microprocessor/determines that a signal received 
by the receiver is a j^rflio /fr^Juentfy command from an interrogation 
device, the integrated circi/lt further including an amplifier powered by 
a selectively ^ngageable ^bltage ^ource engaged in the microprocessor 
on mode tytit not in th# sleep Anode, the amplifier including first and 
second electrodes foi/ /receiving an input signal to be amplified, the 
input electr6des-^being /adapted to be respectively connected to coupling 
capacitors, a differential amplifier having inputs respectively connected 
to the first and second electrodes, and having an output, selectively 
engageable resistances between the voltage source and respective inputs 
of the differential ammifier, second selectively engageable resistances 
between the voltage source and respective inputs of the differential 
amplifier, the second /resistances respectively having smaller values that 
the first mentioned / resistances, the second resistances being engaged 
then disengaged in /response to the integrated circuit switching from the 
sleep mode to thf microprocessor on mode. 
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161. A radio frequency identification device hi accordance with 
claim 160 and further comprising coupling cat/acitors respectively 
connected to the first and second electrodes. / 

162. A radio frequency identification device in accordance with 
claim 160 and further comprising a voltag/ divider, and wherein the 
first mentioned and second resistances are connected to the voltage 
source via the voltage <Hyiae|. / / 

163. A radio frequency iden/ification device in accordance with 
claim 160 whe/rein the fipst mentioned resistances comprise respective 
transistors. / I 

164. A radio frequency identification device in accordance with 
claim 160 wherein the first mentioned resistances comprise respective p- 
type transistors. / 

165. A radio frequency identification device in accordance with 
claim 160 wherein the second resistances comprise respective transistors. 

* / 

166. A radio frequency identification device in accordance with 

claim 160 wherein the second resistances comprise respective p-type 
transistors. / 



G:\CURRENT\MI40-030. P09 A 2 79608291 2S6N 



332 



PAT-US\AP-00 



167. A method of speeding power up of an amplifier stage 
powered by a voltage source and including first/ and second electrodes 
for receiving an input signal to be amplified, tne input electrodes being 
adapted to be respectij^ly^^onnected \gf coupling capacitors; a 



differential amplifier 
second electrodes, 
resistances bet 
differential a 




nputs respectively connected to the first and 
ing an outm?t; and selectively engageable 
oltage soujjLf and respective inputs of the 
method ^Ctmpnsing: 



shortin^^arou^d £the ^d^ctively engageable resistances for a 
predetermined amount of tirpe/in response to the voltage source being 
engaged. 



168. A method ia accordance with claim 167 wherein the shorting 
step comprises engaging selectively engageable second resistances 
respectively connected in parallel with the first mentioned resistances 
and having resjjective resistance values lower than the first mentioned 
resistances. 
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169. A radio frequency communications system comprising: 
an antenna; / 

an integrated circuit including a recover having a Schottky diode 
detector including a Schottky diode hawng an anode coupled to the 
antenna and having a c^tifod^, the JSchottky diode detector further 
including a capacitoj/connpcted between the cathode and ground, and 
including a cap&dtor having a ftost contact connected to the cathode 
and having a Second contact defining an output of the Schottky diode 
detector, the/ integrated/ circui/ further including a clock recovery circuit 
recovering a clock from rising edges only of a signal at the output of 
the Schottky diode detector; and 

a current source^onnected to drive current through the antenna 
and the Schottky di^ue in a direction from the anode to the cathode. 
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170. A radio frequency communications system comprising: 
an antenna; / 

an integrated circuit including a recei/er having a Schottky diode 
detector including a Schottky diode havinfg a cathode coupled to the 
antenna and having an anpde, /the Schottky diode detector further 
including a capacitor connected/ between the anode and ground, and 
including a capacitor having a /lirst contact connected to the anode and 
having a second contact defining an output of the Schottky diode 
detector, the integratetP^ircuft: further including a clock recovery circuit 
recovering a clock from falling edges only of a signal at the output of 
the Schottky diode detector; /and 

a current source connected to drive current through the antenna 
and the Schottky diode m a direction from the anode to the cathode. 
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171. A method of recovering a clock /in a radio frequency 
communications system, the method comprisii^ 

providing an antenna; 

providing a receiver having a Schotfky diode detector including a 
Schottky diode having a^arfode couple^ to the antenna and having a 
cathode, the Schottky diope detector further including a capacitor 
connected between/ the cattiode a£nd ground, and including a capacitor 
having a first contact connected to the cathode and having a second 
contact definingl an omput hi the Schottky diode detector; 

driving current through the antenna and the Schottky diode in a 
direction from the anofxle to the cathode; and 

recovering a y^lock from rising edges only of a signal at the 
output of the Scaottky diode detector. 
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172. A method of recovering a clock' in a radio frequency 



communications system, the method comprising: 
providing an antenna; 

providing a receiver Joying a Sc^6ttky diode detector including a 
Schottky diode havimj/li cattfode coupled to the antenna and having an 
anode, the Schottky diape detector further including a capacitor 
connected between the/ anode And ground, and including a capacitor 
having a first\ conpffct donnapted to the anode and having a second 
contact defining an outputf^of the Schottky diode detector; 

driving current tjtf^ugh the antenna and the Schottky diode in a 
direction from the a/fadtie to the cathode; and 

recovering a^clock from falling edges only of a signal at the 
output of the Schottky diode detector. 
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173. A stage for a voltage controlled* oscillator, the stage 
comprising: / 

a first transistor having a control electrode defining a first input, 
and having first and second power electrodes, the first power electrode 
defining a first node; I / 

a second transistor hiving a control electrode defining a second 
input, and having first ami seconfl power electrodes, the first power 
electrode of the! second^ transistor defining a second node; 

a current source connected to the second power electrodes of the 
first and second transistors /nd directing current away from the second 
power electrodes of the first and second transistors; and 

means defining / variable resistance connecting the first and 
second nodes to a supply voltage. 
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174. A stage for a voltage controlled oscillator, the stage 
comprising: / 

a first p-channel transistor having a gate yfiefining a control node, 
having a source adapted to be connected jo a supply voltage, and 
having a drain; / 

a second p-channel transistor having a gate connected to the 
control node, having a source connected to the supply voltage, and 
having a drain; / 

a first n-chanp^l transistor having a gate defining a first input, 
having a drain connected uJ the main of the first p-channel transistor 
and defining zf first node /and having a source; 

a second n-chanifey transistor having a gate defining a second 
input, having aclrain connected to the drain of the second p-channel 
transistor and defining a second node, and having a source; 

a current source connected to the sources of the first and second 
n-channel transistors directing current from the sources of the first and 
second n-channel tran/istors; 

a first resistor/connected between the supply voltage and the drain 
of the first n-typer transistor; 

a second /esistor connected between the supply voltage and drain 
of the second /n-type transistor; 

a first source follower having an input connected to the first node 
and having /an output defining a first output of the stage; and 
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a second source follower having an input connected to the second 
node and having an output defining a second output of the stage. 



175. A transmitter including a ring oscillator having a chain of 
stages, each stage comprising: 

a first p-channel transistor having a ga^e defining a control node, 
having a source adapted to be connected to a supply voltage, and 
having a drain; 

a second p-chann^T transistor hiving a gate connected to the 
control node, having a source/ connected to the supply voltage, and 
having a drain; 

a first n-£hannel trai^/stor /raving a gate defining a first input, 
having a drain I connected^ tcf the/ drain of the first p-channel transistor 
and defining a nrSTnode, and/ having a source; 

a second n-channel transistor having a gate defining a second 
input, having a drain connected to the drain of the second p-channel 
transistor and defining a iecond node, and having a source; 

a current source connected to the sources of the first and second 
n-channel transistors directing current from the sources of the first and 
second n-channel transistors; 

a first resistor connected between the supply voltage and the drain 
of the first n-type transistor; 

a second resistor connected between the supply voltage and drain 
of the second ji-type transistor; 



G:\CURREN7\MI40-030.P09 A2796082912S6H 



340 



PAT-US\AP-00 



a first source follower having an input connected io the first node 
and having an output defining a first output of the /stage; and 

a second source follower having an input connected to the second 
node and having an output defining a second output of the stage. 



176. A method of y^rying 
controlled oscillator ha 
input nodes and hav 




quencyy7in a stage of a voltage 
inpj^t transistors having gates defining 
urce pafths adapted to be connected 



between a supply voyage and a/ Current /source, the method comprising 
providing an impedan^J>elfween the jfoput transistors and the supply 
voltage, and varying the impedance. 



177. A frequency doubler (yomprising: 
a first Gilbert cell; 

a second Gilbert cell ccfijfpled to the first Gilbert cell; 

a frequency generator//;/nfigured to apply a first sinusoidal wave 
to the first Gilbert cell; 

a phase shifter adf(Mng a sinusoidal wave shifted from the first 
sinusoidal wave to the second Gilbert cell. 
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178. A frequency doubler comprising 

a first Gilbert cell including a fijpt pair of transistors having 
sources that are connected together, a second pair of transistors having 
sources that are connected together, a first one of the transistors of the 
first pair having a gate defining a fi/st input node and a first one of 
the transistors of the second pair having a gate connected to the first 
input node, a second one of the ytransistors of the first pair having a 



gate defining a se 
of the second/pail 
the first transistor 



ipj^ry^vx nodjfe and a second one of the transistors 
having a g^te connected to the second input node, 
of the fib/st pair having a drain, and the second 



transistor of the Jfecond paiy having a drain connected to the drain of 
the first! transist6f of the tfirst pair, the second transistor of the first 
pair haviilg-1i drain, and /the first transistor of the second pair having 
a drain connected to wie drain of the second transistor of the first 
pair, a third pair including first and second transistors having sources 
coupled together, the first transistor of the third pair having a drain 
connected to the Source of the second transistor of the first pair, the 
second transistor/ of the third pair having a drain connected to the 
source of the second transistor of the second pair, and a current source 
connected to /he sources of the third pair and forward biasing the third 
pair, the second transistor of the third pair having a gate defining a 
third input /node, and the first transistor of the third pair having a gate 
defining a/ fourth input node; and 
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a second Gilbert cell including a first pair /of transistors having 
sources that are connected together, a second pafir of transistors having 
sources that are connected together, a first oner/of the transistors of the 
first pair of the second cell having a gate defining a first input node 
and a first one of the transistors of the second pair of the second cell 
having a gate connected to the first inpu/ node of the second cell, a 
second one of the traij4ist5r& of the firswpair of the second cell having 
a gate defining ar second input node cff the second cell and a second 
one of the transistors |of the second /pair of the second cell having a 
gate connected to thef second inpuw node of the second cell, the first 
transistor of the first/ pair of the# second cell having a drain, and the 
second tranfcisttfr of the second /pair of the second cell having a drain 
connected to the drain of thef first transistor of the first pair of the 
second cell, the second transistor of the first pair of the second cell 
having a drain, and the first transistor of the second pair of the second 
cell having a drain connected to the drain of the second transistor of 
the first pair of the second cell, a third pair including first and second 
transistors having sources coupled together, the first transistor of the 
third pair of the second cell having a drain connected to the source of 
the second transistor of the first pair of the second cell, the second 
transistor of the third pair of the second cell having a drain connected 
to the source ofwthe second transistor of the second pair of the second 
cell, and a cunrent source connected to the sources of the third pair 
of the second/cell and forward biasing the third pair of the second cell, 
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the second transistor of the third pair of the second cell having a gate 
defining a third input node of the second cell, and the first transistor 
of the third pair of the second cell having a/gate defining a fourth 
input node of the second cell; the drain of the second transistor of the 
first pair of the second cell being connected /to the drain of the second 
transistor of the first pak^of/ the /first c/ll, the drain of the second 
transistor of the secjtfnd pair of the second cell being connected to the 
drain of the second transistors of the second pair of the second cell, the 
first input node of the secpnd cell being connected to the fourth input 
node of the (first celL/fhe /third input node of the second cell being 
connected to the second input node of the first cell, and the fourth 
input node of the second xell being connected to the first input node 
of the first cell. / 

179. A method of doubling frequency without using a feedback 
loop, the method comprising: 

providing a first Gilbert cell; 

providing a second Gilbert cell coupled to the first Gilbert cell; 
applying a first sinusoidal wave to the first Gilbert cell; and 
applying a sinusoidal wave shifted from the first sinusoidal wave 
to the second Gilbert cell. 
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180. A pseudo random number generator comprising: 

a linear feedback shift register switchably /operable in a first 
mode, and in a second mode wherein the shift /egister consumes more 
power than in the first mode. / 

181. A method of generating a p/eudo random number, the 
method comprising: / 

providing a linear foellback shift /egister; 

providing an o^illatir which generates clock signals used by the 
linear feedback sinft register for sh/fting; and 

providing^ a first bower leyfel to the oscillator when a pseudo 
random numhfer is required, and/ providing a second power level, lower 
than the firsK^po^ef level, to /he oscillator at other times. 

182. A method of ygenerating a pseudo random number, the 
method comprising: / 

providing a linear/feedback shift register; 

providing an oscillator which generates clock signals used by the 
linear feeback shift /egister for shifting; and operating the oscillator at 
a first frequency inf response to a request for a pseudo random number, 
and operating thrf oscillator at a second frequency lower than the first 
frequency after Ahe pseudo random number is generated. 
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183. A method in accordance with yfclaim 182 and further 
comprising supplying power to the oscillato/ from a thermal voltage 
generator to cause the oscillator to pperat/ at the second frequency. 

184. A system comprising: / / 

a microprocessor operating fix d frequency; 

a linear feedbacw shift register operable in a low power mode, 
wherein the shift registW--€rperat/s at a frequency below the frequency 
of the microprocessor, and a high power mode wherein the shift register 
consumes more power than/in the low power mode, operates at the 
frequency of the microprocessor, and shifts data into the microprocessor. 
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185. A radio frequency identification device /comprising: 

fj 

an integrated circuit including a receiver, a /transmitter, a thermal 
voltage generator, a microprocessor operating aH a frequency, a linear 
feedback shift register operable in a low powe/ mode, wherein the shift 
register operates at a frequency belowtf the frequency of the 



microprocessor, 
consumes more pow< 
frequency of the 
an oscillator supfp lying 
mirrors supplying cmfent 




ower mode /fwherein the shift register 
the low /ower mode, operates at the 
, and shifts data into the microprocessor, 
signals y<p the shift register, and current 
of the shift register, the current 



mirrors being referenced to the thermal voltage generator when the shift 
register is in the low power mode, and, when the shift register is in 
the high power mode, connected! to a supply voltage potential greater 
than the potential provided by the thermal voltage generator. 
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186. A method of generating a pseudo rapdom number, the 
method comprising: 

providing a thermal voltage generator, A linear feedback shift 
register, an oscillator supplying clock signals/ to the shift register, and 
current mirrors supplying current to each /stage of the shift register; 

referencing the curpe™ mirrors tc/ the thermal voltage generator 
when no pseudo random number is required; and 

connecting ytne current mirrors to a supply voltage potential 
greater than the potential provided by the thermal voltage generator 
when a pseudp random numb/r is required. 

187. An integrated ^circuit comprising a receiver and a transmitter 
sharing a common anteima. 

188. A metho/d of using an integrated circuit including a receiver 
and a transmitter,/ the method comprising connecting the receiver and 
transmitter to a /common antenna. 
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189. An integrated circuit comprising] 
a die including a transmitter havin/ an antenna output and a 
detector having an antenna input; 
a package housing the die; 

a first contact connected to t^e antenna output and accessible 
from outside the package; 



a second contact 
from outside the D^acka 



iiefcted/ to the antenna input and accessible 
; and 

a shor^electrica/ly connecting the first contact to the second 
contact outside the trackage. 



190.^^1 method of using an integrated circuit including a die 
having a transmitter /ncluding an antenna output and a detector 
including an antenna /output, the integrated circuit further including a 
package housing the die, a first contact connected to the antenna 
output and accessible from outside the package, and a second contact 
connected to the antenna input and accessible from outside the package, 
the method comprising: 

electrical^ shorting the first contact to the second contact outside 
the package. 
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191. A transceiver comprising: 

an antenna having a first end competed to a bias voltage, and 
having a second end; 

a detector including a Schottky diode having an anode connected 
to the second end of the antenna; Mid 

a transmitter having an output connected to the second end of 
the antenna. 

192. K transceiver in/ accordance with claim 191 wherein the 
Schottky dipde has a /athoyfle, and further comprising a current source 
directing current ipAtfe direction from the anode to the cathode. 

193. A transceiver in accordance with claim 191 wherein the 
receiver and transmitter do not operate simultaneously. 

194. A transceiver in accordance with claim 191 wherein the 
Schottky diode Mas a cathode, and wherein the detector and transmitter 
do not operate simultaneously, the transceiver further comprising a 
current source directing current in the direction from the anode to the 
cathode, Mid a pullup transistor connected to the cathode and 
configurer to connect the cathode to the bias voltage when the 
transmitter is operating. 




24 
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195. A radio frequency identification device comprising: 

an integrated circuit including both a receiver and a transmitter; 

a first antenna connected to the receiver; and 

a second antenna connected to the transmitter. 



196. A radio frequency identification device in accordance with 
claim 195 wherein the receiver includes a Schottky diode having a 



cathode and an anode 
current in the direction 




rther comprising a current source directing 
lorn the anode to the cathode. 



uency identification device in accordance with 
receiver and transmitter do not operate 



198. A transceiver /comprising: 

a loop antenna having a first end connected to a bias voltage, 
and having a second eynd; 
a second antenna; 

a detector including a Schottky diode having an anode connected 
to the second end /of the antenna; and 

a transmitter having an output connected to the second antenna. 
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199. A transceiver in accordance with clainl 198 wherein the 
Schottky diode has a cathode, and further comprising a current source 
directing current in the direction from the anode to the cathode. 

200. A transceiver in accordance with claim 198 wherein the 
receiver and transmitter do not operate simultaneously. 

201. A transceiver Jcomprising: / 

an antenna/naving/a first en<# connected to a bias voltage, and 
having a second end; m I j 



a detector inc^adipg a Schattky diode having an anode connected 
to the second end of the antenna; and 

an active transmitter having an output connected to the second 
end of the antenna. / 

202. A transceiver in accordance with claim 201 wherein the 
Schottky diode has a /cathode, and further comprising a current source 
directing current in /the direction from the anode to the cathode. 

203. A transceiver in accordance with claim 201 wherein the 
receiver and transmitter do not operate simultaneously. 
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204. A transceiver in accordance with clatfh 201 wherein the 
Schottky diode has a cathode, and wherein the detector and transmitter 
do not operate simultaneously, the transceiv/r further comprising a 
current source directing current in the direction from the anode to the 
cathode, and a pullup transistor connected to the cathode and 
configured to connect the catjiode to/ the bias voltage when the 
transmitter is operating., 

205. A transceiver compesint 
an antenna having a firist end, and having a second end; 

a detector including \j& Schpttky diode having a cathode connected 
to the second emTof the antenna and defining a potential at the 
second end of the antencfa, the first end of the antenna being 
connected to a potential l/wer than the potential of the second end of 
the antenna; and 

a backscatter transmitter including a transistor having a first power 
electrode connected /to the first end of the antenna, a second power 
electrode connected to the second end of the antenna, and a control 
electrode adapted^ to have a modulation signal applied thereto. 

206. A/ transceiver in accordance with claim 205 and further 
comprising ar current source directing current in the direction from the 
anode to me cathode. 
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207. A transceiver in accordance with claim. 205 wherein the 
receiver and transmitter do not operate simultaneous 

208. A transceiver in accordance with ci&im 205 and further 
comprising an integrated circuit package houiing the detector and 
transmitter, and wherein the antenna is external of the package. 



209. A transceiver cojAfrisj 

a loop antenna^aving'ja first enc^ connected to a bias voltage, 
and having a secoira end; 

a detector/including U Schottky /diode having an anode connected 
to the second find of the /antenna; 

a backscaH^r^fransmitter h/ving a first output and having a 
second output; 

a capacitor connected between the first output and the first end 
of the antenna; and 

a capacitor connected between the second output and the second 
end of the antenna. 



210. A transceiver in accordance with claim 209 wherein the 
Schottky diode has /a cathode, and further comprising a current source 
directing current in the direction from the anode to the cathode. 
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211. A transceiver in accordance with claintf 209 wherein the 
receiver and transmitter do not operate simultaneously. 

212. A transceiver in accordance with /claim 209 and further 
comprising an integrated circuit package housing the detector and 
transmitter, and wherein the first and seconti capacitors are external of 
the package. / 

213. A method afconfigu/ing a /transceiver including a backscatter 
transmitter having fifrst and second /outputs, and a detector having a 
Schottky diode including an /noda( the method comprising: 

applying a \bias voltage/ to/ a first end of an antenna; 

connecting a second endr of the antenna to the anode; 

connecting a capacitor/between the first output and the first end 
of the antenna; and / 

connecting a capaoitor between the second output and the second 
end of the antenna. / 

214. A me/hod in accordance with claim 213 wherein the 
Schottky diode Was a cathode, and further comprising directing current 
in the direction from the anode to the cathode. 

215. A method in accordance with claim 213 wherein the receiver 
and transmitter do not operate simultaneously. 
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216. A method in accordance with claim 213 and further 
comprising housing the detector and transmitter in a/ integrated circuit 
package, and connecting the first and second capac/ftors external of the 
package. 

217. A method of arranging a transceiver including a backscatter 
transmitter and a detector having a Schottl^y diode including a cathode, 
the method comprising: 

connecting a first end(/of an antenna to a ground potential; 
connecting A secondyend of the antenna to the cathode; and 
connecting a first ygower elecfTode of a transistor to the first end 
of the antenna\ 

connecting a second pow/r electrode connected to the second end 
of the antenna; and 

connecting a control/ electrode of the transistor to a modulation 

signal. 

218. A methfod in accordance with claim 217 and further 
comprising a current source directing current in the direction from the 
anode to the carthode. 



219. A method in accordance with claim 217 wherein the receiver 
and transmitter do not operate simultaneously. 
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220. A method in accordance with claim; 217 and further 
comprising housing the detector and transmitter in /an integrated circuit 
package, and locating the antenna external of the* package. 

221. A method of determining when a phase lock loop achieves 
frequency lock relative to a desired frequency, the phase lock loop 
including a voltage controlted^osaillator Mving a control node and 
oscillating at a frequency responsive io/jiht voltage applied to the 
control node, the nafethod composing: 

crossing the voltage that would/ result in the phase lock loop 
tracking the desired freqj/ency in a first direction; 

crossing thfe-*foltage tnat would result in the phase lock loop 
tracking the desired frequency in/a second direction opposite the first 
direction; and 

indicating that frequency lock has been achieved. 

222. A method m accordance with claim 221 and further 
comprising adjusting the/ voltage in the first direction after the second 
mentioned crossing step and before the indicating step. 

223. A mettiod in accordance with claim 221 wherein the first 
mentioned crossing comprises adjusting, using steps, the voltage applied 
to the control/node. 
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224. A method in accordance with claiirf 223 wherein the second 
mentioned crossing comprises adjusting the voltage applied to the control 
node using steps smaller than^tfflT^tep&f used in the first mentioned 
crossing. / I / 

225. A method in /dcordance with claim 221 and further 
comprising adjusting She-^volyagy in the first direction after the second 
mentioned crossing step and We fore the indicating step, and wherein the 
adjusting comprises using a/step smaller than the steps used in the first 
mentioned crossing. / 
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226. A method of determining when frequency lock occurs 
relative to a desired frequency, the method comprising: 

providing a phase lock loop including a voltage controlled 
oscillator that oscillates at a frequency responsive to voltage applied to 
the voltage controlled oscillator; 

applying a voltage to the voltage Controlled oscillator to produce 
a frequency of oscillaj40fTj|less than th6 desired frequency; 

increasingyfhe voltage applied yto the voltage controlled oscillator 
using one or yinore stepsyf of a firs/ size; 

increasing the voltalee applfed to the voltage controlled oscillator 
using one or iJrofe steps of a /second size smaller than the first size; 

decreasing the voltage /pplied to the voltage controlled oscillator 
using one or more steps off a third size smaller than the second size; 

increasing the voltasfe applied to the voltage controlled oscillator 
using a step of the thiryfl size; and 

indicating that lack has occurred in response to the increase of 
the step of the thirdr size. 



227. A method in accordance with claim 226 wherein the phase 
lock loop trackp a timing signal. 



G:\CURRENT\MI40-030.P09 A279608291 256K 



359 



PAT-USVAP-00 



228. A method in accordance with claim 226 /wherein the voltage 

controlled oscillator has a control node, and /wherein the voltage 

controlled oscillator oscillates at a frequency responsive to the voltage 
applied to the control node. 



229. A method of^£terpiining when a phase lock loop achieves 
frequency lock relative to/la desired frequency, the phase lock loop 



including a vokage cont 
oscillating at /a frequen 
control node! the metHod 



piled oscilla/or having a control node and 
responshjp to the voltage applied to the 
comprisii 



increasm^t&e voltage apj^rd to the control node to a voltage 
above the voltage that would r^ult in the phase lock loop tracking the 
desired frequency; 

decreasing the voltagof applied to the control node to a voltage 
below the voltage that wgoild result in the phase lock loop tracking the 
desired frequency; and 

increasing the voltage applied to the control node and indicating 
that frequency lock mas been achieved. 



230. A method in accordance with claim 229 wherein the first 
* / 

mentioned increasing of the voltage applied to the control node 
comprises increasing in steps the voltage applied to the control node. 
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231. A method in accordance with claim /230 wherein the 
decreasing of the voltage applied to the control node comprises 
decreasing the voltage applied to the control node using steps smaller 
than the steps used in the first mentioned increasing of the voltage 
applied to the control node. 



232. A metho<Kmfl accordance with /6laim 230 wherein the second 



mentioned incre 
comprises increasing 
step smaller 



voltage applie 




the voltage ^applied to the control node 
voltage applied to the control node using a 
s used in mt first mentioned increasing of the 



the control no>de. 



233. A radio frequency identification device comprising: 
an integrated circuit including a microprocessor, a transmitter, and 
a receiver, the integrated /circuit periodically switching between a sleep 
mode, and a receiver-on mode in which more power is consumed than 
in the sleep mode, and further including a selectively engageable timer 
preventing switching/ from the sleep mode to the receiver-on mode for 
a predetermined mnount of time. 



234. M radio frequency identification device in accordance with 
claim 233 wherein the timer is a countdown timer. 
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235. A radio frequency identification device ijft accordance with 
claim 233 wherein the timer comprises a counter. 

236. A radio frequency identification device in accordance with 
claim 233 wherein the timer is set by a radio/frequency signal received 
by the receiver. 

237. A radio /#e que nay identification device comprising: 
an integrated circuit including a microprocessor, a transmitter, and 

a receiver, the / integrate^ aircuit periaaically switching between a sleep 
mode, and a rec&ivtfr-on mode in which more power is consumed than 
in the sleep mode, and further including means for selectively preventing 
switching from the sleep moqc to the receive r-on mode for a 
predetermined amount of time.V 

238. A radio frequency identification device in accordance with 
claim 237 wherein the moans comprises a countdown timer. 

239. A radio frequency identification device in accordance with 
claim 237 wherein the means comprises a counter. 

240. A ra4io frequency identification device in accordance with 
claim 237 wherein the means prevents switching from the sleep mode 
in response to a radio frequency signal received by the receiver. 
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241. A radio frequency identification device comprising: 

an integrated circuit including a microprocessor, a transmitter, and 
a receiver, the integrated circuit being switchable between a sleep mode, 
and a mode in which more power is consumed tj/an in the sleep mode, 
the integrated circuit being switched from the Meep mode to the mode 
in which more power is consumed in response to a direct sequence 
spread spectrum modulated^r§4ie--f^quency/signal being received by the 
receiver which has ^/predetermined number of transitions within a 
certain period of time, the/ integrated circuit further including a 
selectively engageable timecy which pifevents switching from the sleep 
mode for a / period o4 time resfardless of whether a signal is 
subsequently re^ejyetf by the receiver which has the predetermined 
number of transitions within a certain period of time. 

242. A radio frequency identification device in accordance with 
claim 241 wherein the time/ is a countdown timer. 

243. A radio frequency identification device in accordance with 
claim 241 wherein th& timer comprises a counter. 

244. A radio frequency identification device in accordance with 
claim 241 whereio the timer is set by a radio frequency signal received 
by the receiver^ 
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245. A method for conserving power in a/ radio frequency 
identification device, the method comprising: / 

periodically switching from a sleep mode to/a receiver on mode 
and performing tests to determine whether to/ further switch to a 
microprocessor on mode because a valid radrio frequency signal is 
present; and / 

selectively disabling the periodic switching from the sleep mode for 
a predetermined amounj^(5i time. / 

246. A method foj/J conserving power in accordance with 
claim 245 wherein the selective disabling is performed in response to 
a radio frequency^_c#mmand. / 

247. A method for conserving power in accordance with claim 
245 wherein the selective disabling is performed in response to a radio 
frequency command, and /wherein the selective disabling cannot be 
cancelled by a subsequent radio frequency command. 

248. A methpd in accordance with claim 245 wherein the step 
of selectively disabling comprises setting a timer. 

249. AJ method in accordance with claim 245 wherein the step 
of selectively disabling comprises setting a countdown timer. 
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250. A method in accordance wtfh claim 245 wherein the 
predetermined amount of time is selected via a radio frequency 
command. /^~X\ I 

251. A methpd in iccord/nce with claim 245 wherein the 
predetermined amoint of tftne is/ variable. 

252. A method in /accordance with claim 245 wherein the 
predetermined amount of/time is selectable from a number of available 
amounts of time. / 
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